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LIQUID CRYSTAL DISPLAY WITH NARROW FRAME AREA 
FIELD OF THE INVENTION 

[0001] The present invention relates to a liquid crystal display, and more 
particularly to a liquid crystal display with a narrow frame area. 
BACKGROUND OF THE INVENTION 

[0002] In the current display industry, the liquid crystal display (LCD) has 
gradually replaced the cathode ray tube (CRT) to become a mainstream product 
due to its excellent properties of low radiation and low power consumption. 
The liquid filling method of the conventional liquid crystal display is to suck up 
the liquid crystal slowly by capillarity, after the upper and lower substrates are 
assembled. Such liquid filling method is time-consuming and is a waste of 
liquid crystal. Therefore, a new liquid filling method of one drop fill (ODF) is 
developed. The one drop fill (ODF) process is to directly drop the liquid 
crystal onto the lower substrate, and then assemble the upper and lower 
substrates. This new process greatly reduces the time and the materials for 
filling the liquid crystal, and thus it is absolutely advantageous to the display 
panel with super large size. 

[0003] Please refer to Fig. 1 showing a cross-sectional view of the liquid 

crystal display formed by the one drop fill (ODF) process according to the prior 

art. The formed liquid crystal display includes a first substrate 11, a second 

substrate 13, and a black matrix 14, a scan line metal and a data line metal (not 

shown) and an active display area 12 enclosed between the first substrate 11 and 

the second substrate 13, which are attached to each other by a seal 15. 

[0004] In the one drop fill (ODF) process, the seal 15 is solidified by a UV 

light. Therefore, the seal 15 has to be completely exposed to the UV light for a 
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better solidification effect. However, the liquid crystal material would be 
damaged by the UV light, and hence, the liquid crystal in the active display area 
12 must be protected by a UV shield during the exposure to UV light. The 
simplest way is to use the combination of the color resist of the color filter and 
the black matrix 14 as a UV shield of the active display area 12. Although this 
way is simple, it has a disadvantage that the seal 15 must be located at the area 
outside the black matrix 14 so as to be fully exposed to the UV light for 
solidification. To prevent the seal 15 from being shielded by the black matrix 

14 and in view of the alignment error during the manufacturing process, the seal 

15 has to be at a distance from the active display area 12, which results in an 
increase of the frame area 17 including the black matrix 14 and the seal 15. 
Therefore, the effective utilization area of the substrate for display is reduced, 
and is not suitable for use in the portable product, such as a notebook, that 
demands a narrow frame area. 

[0005] Therefore, the purpose of this invention is to provide a liquid 
crystal display with a narrow frame area to overcome the drawbacks of prior art. 
SUMMARY OF THE INVENTION 

[0006] It is an object of the present invention to provide a liquid crystal 
display with a narrow frame area, in which the metal layers formed in the TFT 
manufacturing process are deposited and patterned in the frame area to form a 
UV shield. The way is to use the metal layers, which are the same as the scan 
line metal layers and the data line metal layers, in the frame area and form an 
integrated black matrix to prevent a light leakage in the frame area. In addition, 
the seal can be formed in the overlapped area to further narrow down the frame 
area of the liquid crystal display. 
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[0007] In accordance with an aspect of the present invention, the liquid 
crystal display with a narrow frame area comprises a first substrate, plural scan 
line metal layers and plural data line metal layers formed on the first substrate, a 
second substrate attached to the first substrate by applying a seal at a periphery 
of one of the first substrate and the second substrate, and an opaque layer 
formed on the second substrate at the inside of the seal, wherein the scan line 
metal layers and the data line metal layers extend to the outside of the seal, and 
overlap with each other to form an integrated black matrix on the first substrate, 
which overlaps with the opaque layer on the second substrate so as to prevent a 
light leakage in an overlapped area thereof and narrow down the frame area. 
[0008] Preferably, the liquid crystal display is manufactured by a one drop 
fill (ODF) process. 

[0009] Preferably, the opaque layer is a black matrix. 

[0010] Preferably, the opaque layer is a mixture of a metal and an oxide of 

the metal. 

[0011] Preferably, the opaque layer is a resin with opacity. 

[0012] Preferably, the resin is one of a black resin and a color resin. 

[0013] Preferably, the opaque layer is a color filter. 

[0014] Preferably, the color filter is one selected from a group consisting 
of a red-colored layer, a green-colored layer, a blue-colored layer and a 
combination thereof. 

[0015] Preferably, the seal overlaps with the integrated black matrix. 
[0016] Preferably, the seal is solidified by a UV light. 
[0017] Preferably, the integrated black matrix comprises an amorphous 
silicon layer. 
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[0018] In accordance with a further aspect of the present invention, the 
liquid crystal display with a narrow frame area comprises a first substrate, plural 
scan line metal layers and plural data line metal layers formed on the first 
substrate, a second substrate attached to the first substrate by applying a seal at a 
periphery of one of the first substrate and the second substrate, and an opaque 
layer formed on the second substrate at the inside and outside of the seal, 
wherein the scan line metal layers and the data line metal layers extend to the 
outside of the seal, and overlap with each other to form an integrated black 
matrix on the first substrate, which overlaps with the opaque layer on the second 
substrate so as to prevent a light leakage in an overlapped area thereof and 
narrow down the frame area. 

[0019] Preferably, the liquid crystal display is manufactured by a one drop 
fill (ODF) process. 

[0020] Preferably, the opaque layer is a black matrix. 

[0021] Preferably, the opaque layer is a mixture of a metal and an oxide of 

the metal. 

[0022] Preferably, the opaque layer is a resin with opacity. 

[0023] Preferably, the resin is one of a black resin and a color resin. 

[0024] Preferably, the opaque layer is a color filter. 

[0025] Preferably, the color filter is one selected from a group consisting 
of a red-colored layer, a green-colored layer, a blue-colored layer and a 
combination thereof. 

[0026] Preferably, the seal overlaps with the integrated black matrix. 
[0027] Preferably, the seal is solidified by a UV light. 
[0028] Preferably, the integrated black matrix comprises an amorphous 
silicon layer. 



[0029] The above objects and advantages of the present invention will 
become more readily apparent to those ordinarily skilled in the art after 
reviewing the following detailed descriptions and accompanying drawings, in 
which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] Fig. 1 shows a cross-sectional view of the liquid crystal display 
formed by the one drop fill (ODF) process according to the prior art; 
[0031] Fig. 2 shows a cross-sectional view of the liquid crystal display 
formed by the one drop fill (ODF) process according to a preferred embodiment 
of the present invention; 

[0032] Fig. 3 shows a top view of the liquid crystal display formed by the 
one drop fill (ODF) process according to a preferred embodiment of the present 
invention; and 

[0033] Fig. 4 shows a cross-sectional view of the liquid crystal display 
formed by the one drop fill (ODF) according to another preferred embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0034] Please refer to Fig. 2 showing a cross-sectional view of the liquid 
crystal display formed by the one drop fill (ODF) process according to a 
preferred embodiment of the present invention. The liquid crystal display 
includes a first substrate 21, a second substrate 23, and an active display area 22 
between the first substrate 21 and the second substrate 23. According to the 
manufacturing method for the liquid crystal display of the present invention, 
plural scan line metal (gate metal) layers are formed first on the first substrate 21, 
and then plural data line metal (source and drain metal) layers are formed on the 
scan line metal layers. The second substrate 23 is attached to the first substrate 
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21 via a seal 25, which is coated at an outside periphery of the first substrate and 
is solidified by a UV light. At least one opaque layer 24, such as a black 
matrix (BM) or a color filter (CF), is formed on the second substrate 23 at the 
inside of the seal 25. In which, the color filter can be a red-colored layer, a 
green-colored layer, a blue-colored layer or a combination thereof. For 
completely solidifying the seal 25, it is better not to overlap the seal 25 and the 
opaque layer 24, so that the seal 25 can be completely exposed to the UV light. 
The first substrate 21 and the second substrate 23 are both glass substrates. In 
addition, the seal 25 can also be coated at an outside periphery of the second 
substrate 23. 

[0035] The main feature of the present invention is that the scan line metal 
layers and the data line metal layers extend to the outside of the seal 25. The 
extended scan line metal layers and data line metal layers overlap with each 
others to form an integrated black matrix 26 so as to prevent a light leakage in 
the overlapped area and narrow down the frame area 27 of the liquid crystal 
display. In addition, a semiconductor layer, such as an amorphous silicon layer, 
or a dielectric layer or a combination of the above layers, can be formed 
between the extended scan line metal layers and data line metal layers to prevent 
the short problem. 

[0036] Please refer to Fig. 3 showing a top view of the liquid crystal 
display formed by the one drop fill (ODF) process according to a preferred 
embodiment of the present invention. As shown in Fig. 3, the central area of 
the liquid crystal display is the active display area 22, and the areas outside the 
active display area 22 are sequentially the opaque layer 24, the seal 25, and the 
integrated black matrix 26 formed by the overlapped scan line metal layers and 
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data line metal layers, in which the opaque layer 24 overlaps with the integrated 
black matrix 26. 

[0037] Please refer to Fig. 4 showing a cross-sectional view of the liquid 
crystal display according to another preferred embodiment of the present 
invention. In which, the opaque layer 24 can be formed both at the inside and 
the outside of the seal 25 on the second substrate 23. 

[0038] The integrated black matrix of the present invention is not limited 
to the combination of the scan line metal and the data line metal; it can be 
formed by any other materials that can be used for light-shielding. To prevent 
a light leakage, the integrated black matrix can overlap with the seal completely 
or partially. The structure of the present invention can be applied to the 
amorphous silicon type of liquid crystal display and the poly-silicon type of 
liquid crystal display. 

[0039] In conclusion, the liquid crystal display of the present invention 
includes the scan line metal layers and the data line metal layers extending to the 
outside of the seal. By the overlap of the extended scan line metal layers and 
data line metal layers, the integrated black matrix is formed to prevent a light 
leakage in the overlapped area and narrow down the frame area of the liquid 
crystal display. Therefore, the present invention overcomes the disadvantages 
of the prior art and owns the industrial values. 

[0040] While the invention has been described in terms of what is 
presently considered to be the most practical and preferred embodiments, it is to 
be understood that the invention needs not be limited to the disclosed 
embodiment. On the contrary, it is intended to cover various modifications and 
similar arrangements included within the spirit and scope of the appended 
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claims which are to be accorded with the broadest interpretation so as to 
encompass all such modifications and similar structures. 
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